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ABSTRACT 
The monarch butterfly, Danaus plexippus, is one of Australia’s best-known exotic 
butterflies, being first recorded here in the spring/summer of 1870/71.  However, the 
source and entry pathway of the original population is unknown.  Using historical 
records, we suggest that the most likely source of the founder population was from 
Vanuatu and/or New Caledonia.  Many almost simultaneous ‘first records’ for the 
butterfly in Australia suggest that a large, well-distributed population was present 
when first noticed.  While such a population may have developed from a limited 
number of individuals flying across the Coral Sea, the well documented, very 
dramatic appearance of large monarch populations in Australia does not appear to fit 
this model.  Rather, we hypothesise that large numbers of monarchs were carried to 
Australia on cyclonic winds: no fewer that 3 cyclones hit the Queensland coast in 
early 1870.  If one or more of these cyclones tracked from the Vanuatu/New 
Caledonia chain, then they may have transported monarchs.  Our analysis, using 
records dating back 130 years, cannot be considered as conclusive: but it does offer 
testable hypotheses and is an approach which could perhaps be used in analysing 
other historical invasions.    
 
INTRODUCTION 
 
Invasion pathways are not always easy to trace, particularly if they do not follow 
obvious patterns of human trade.  Cosmopolitan, or near cosmopolitan insects, must 
have undergone substantial range expansions at some point in their histories, but it is 
often difficult to determine the mechanisms of such expansions.  Even insects whose 
ranges have increased substantially in relatively recent times (the past 100-200 years) 
may not have obvious invasion pathways.  
 
The monarch butterfly, Danaus plexippus (L.), is one such example of an insect that 
underwent major range expansion in the second half of the 19th century, spreading 
across the Pacific and Atlantic Oceans from North America (Vane-Wright 1993).  
Contemporary entomologists were unclear if this expansion was due to natural 
movement, human movement, or a combination of both (Semper 1873; Walker 1914).   
Resolving this question is important to understanding aspects of monarch ecology, 
including its famous annual migration in North America (Brower 1995; Vane-Wright 
1993). 
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In Australia, the monarch is known to have first arrived by at least 1871 (Marks 
1963), but no critical comment has ever been made on where they may have first 
established, from where they came, or their invasion pathway.  Vane-Wright (1993) 
implies that populations first established in an ill-defined area between Sydney and 
Brisbane, but what this is based on is unclear.  Shepard et al. (2002), using genetic 
analysis, consider that the Australian population stems from a single introduction, but 
could not identify the source. 
 
Using contemporary reports, articles and letters, this note suggests both a likely 
source and invasion pathway for D. plexippus in Australia.  While this case may be 
unusual in that a large charismatic butterfly is involved, it does demonstrate that 
historical records can be a useful source of information when analysing old (>100yrs 
bp) biological invasions. 
 
DATE OF ARRIVAL AND SPREAD 
 
All available literature, with one exception, suggests that D. plexippus was not known 
from Australia until the spring/summer of 1870/71.  The exception is an unconfirmed 
report by Olliff (1889), who states that the butterfly had been seen (by a third person) 
near Sydney in 1856.  If this was a true record then that individual or population 
appears not to have persisted, as there are no further records for at least the next 14 
years.  Alternatively, very low-level populations may have persisted in a remote 
locality and this cannot be dismissed.  All other early records, however, suggest that if 
Olliff’s observations were real, the population died out. 
 
The first confirmed reports of D. plexippus in Australia, simultaneously from 
Brisbane (South East Queensland) and Cardwell (North Queensland) (separated by a 
distance of over 1200km), are generally considered to have been by Miskin (1871) 
and Diggle (Marks 1963), both in February 1871.  By March-April 1871, a monarch 
had been collected from “the Clarence River” (far northern New South Wales) 
(McCoy 1873) and by April 1872 the insect was reported from Melbourne (Victoria) 
(McCoy 1873).  So rapid was the spread and establishment of the butterfly that by 
1873, Masters (1873) recorded D. plexippus as “a most common butterfly along the 
whole eastern coast of New Holland”. 
 
SOURCE OF POPULATIONS 
 
Where or how the Monarch butterfly entered Australia has never been established.  
Monarchs are reported to have been known from six regions (“far north of the 
continent”, Rockingham Bay [Cardwell district], Bowen, Brisbane, Clarence R., 
Sydney) by the end of 1871 (Marks 1962; Marks 1963; McCoy 1873; Miskin 1871; 
Semper 1873; Summer 1989), while before 1870 they were apparently unknown 
(Miskin 1871; Semper 1873).  This suggests either one of two things: (i) that a large, 
unknown population built up in some remote locality before beginning to disperse, or 
(ii) that a very large number of adults were involved in one or a few incursions over a 
relatively short space of time.  While the first option is perhaps the more plausible, 
and should not be dismissed, we develop an argument below that suggests that the 
second model may have occurred and best explains the historical records.  
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Prior to 1870, the nearest confirmed source of monarchs to the Queensland coast were 
Vanuatu (then the New Hebrides) and islands to its south (presumably New 
Caledonia), where it had been deliberately introduced (Walker 1914).  Macleay 
(1877) records having received “numerous specimens” from these islands in 1868, 
while Layard (cited in Walker 1914) refers to “millions” of monarchs on New 
Caledonia1.  The 1500km distance between New Caledonia and Queensland, while 
great for many insects, is far less than the flight of individual North American 
monarchs each year from summer feeding sites to Mexican over-wintering sites.  
Further more, during the summer months, trade winds blow across the Coral Sea and 
there are contemporary records of the monarchs using these winds:  “During a cruise 
between New Caledonia and the Solomon Islands, they [monarchs] were to be seen 
every day, often in numbers… … the S.E. trade wind, which was blowing strongly at 
the time, was greatly in favour of the butterflies…’” (Walker 1886).  Individual 
monarchs from either of these island groups could well have reached Queensland and 
established isolated populations.  The main host plant, Asclepias curassavica was 
available, having been reported by Bentham and Mueller (1869) as “..common in 
several parts of Queensland”.  However, this model of entry and establishment would 
imply a relatively slow build up of the Australian monarch population, probably 
occurring over a range of localities.  Such a drawn out establishment phase makes the 
chances unlikely of no one collecting or sighting a monarch before they were 
apparently ‘everywhere’ (McCoy 1873 uses the phrase “sudden American invasion of 
the whole continent”). 
 
However, if we assume that the islands of Vanuatu and New Caledonia were the 
source of the Australian monarchs, then there is another explanation to account for the 
sudden and dramatic appearance of the butterflies in Queensland.  During 1870, no 
fewer than three cyclones hit the Queensland east coast (Bowen 30th Jan, Townsville 
20th Feb, Maryborough 5th Mar) (Bath and Deguara 2002a).  Although the tracks of 
these cyclones are now not known (B. Gordon, Australian Bureau of Meteorology, 
pers. comm.), if one or more passed over New Caledonia and/or Vanuatu, then they 
may have picked up many monarchs in their wind systems.  In the 60 years from 
1940-2000, 12% of the 64 tropical cyclones that crossed the Queensland east coast 
tracked over these islands (data extracted from Bath and Deguara 2002b).  
Extrapolating from this historical average, then there is a nearly 40% probability that 
at least one of the three 1870 cyclones came from New Caledonia and/or Vanuatu.  If 
this occurred, then a percentage of the “millions” of monarchs on these islands may 
have rapidly found themselves on the north Queensland coast.  The January and 
February cyclones, particularly, would have deposited butterflies at two of their 
earliest known sites, Cardwell (just north of Townsville) (Marks 1962; Miskin 1871) 
and Bowen (Semper 1873).   
 
Cyclones, typhoons and hurricanes (ie severe tropical storm depressions) have been 
previously associated with the long distance invasion of large, reproductive insect 
populations including plant hoppers (Liu 1988; Liu et al. 1989), cutworms (Murata et 
al. 1998), armyworms (Oku et al. 1979) and locusts (Richardson and Nemeth 1991; 
Rosenberg and Burt 1999).  Butterflies are also known to have crossed oceans on 
severe weather fronts to establish populations in new countries (Fox 1978; A. Shapiro, 
                                                 
1 The year of Layard’s observation is unknown, but the article Walker cites from was published in 
1881. 
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UCLA Davis pers comm.).  Migrations of D. plexippus, specifically, have been 
associated with hurricanes in the United States (Moskowitz et al. 2001) and Europe.  
In 1995, 50 monarchs were sighted in a two-week period in Great Britain: these 
butterflies were transported across the Atlantic Ocean from the Caribbean and 
southern North America (>6,500km) on the storm system of Hurricane Roxanne 
(Anonymous 1995). 
 
SPREAD AFTER ARRIVAL 
 
If monarchs arrived on the north-Queensland coast in early 1870, how is that they 
were found in large numbers in Brisbane in the spring/summer of 1870/71?   It is most 
likely that they simply flew.  Monarchs in Australia have been shown to have a 
distinct southerly migration movement in spring-summer (Dingle et al. 1999).  If a 
relatively large population of the butterfly did establish on the central-north 
Queensland coast in early 1870, then their appearance in Brisbane during the spring of 
that year would fit with the known ecology and migratory potential of the species. 
 
An alternative explanation for their appearance in Brisbane does seem to have been 
prevalent among local entomologists of the time.  Millais Culpin, an amateur 
entomologist, wrote in a letter to an English friend on June 2nd, 1891:  
 
“Today one of the imagines from the horned larvae emerged.  It is a large 
reddish insect, with a curious history.  Originally a Californian insect, it was 
introduced by ova on some plants belonging to the Acclimatization Society.  At 
least that is the theory; for the insect appeared about 15 years ago in the 
Society’s Grounds & from there has spread all over this part of the country.  In 
the museum it is labelled Danian erippus, but Mr Tryon says that’s wrong it’s 
Danais archippus” (MacKieth and Summer 1989).   
 
That this view must have been common is supported by the colonial botanist, F. M. 
Bailey, who wrote “Nothing seems to feed on it [Asclepias curassavica] except an 
aphis, which will not kill it, and a butterfly which they say has been introduced with it, 
the Danais erippus” (Bailey 1880).   
 
The Acclimatization Society was certainly active in Brisbane and was dedicated to 
finding plants suitable for growth and domestication in the ‘colonies’.  Bailey (1885) 
catalogues A. curassavica as growing in the Society’s Brisbane grounds (Bowen 
Park), which implies that it was deliberately planted.  If the plant(s) in the Society’s 
grounds came from overseas, it is highly unlikely that a caterpillar, let alone an egg, 
could have survived the long transport time without emerging as an adult.  More 
likely, if contemporary entomologists considered that Bowen Park was the source for 
the butterfly, was that the plant(s) came from somewhere else in Australia that already 
had a butterfly population.  Unfortunately, however plausible this reasoning may have 
seemed at the time, it does not really match contemporary records.  Miskin (1871) 
specifically states “…as many as 30 [monarchs], at least, have been taken [this 
season, spring/summer 1870/71]..”, and  “…I cannot ascertain that a single specimen 
was observed last season, or ever before in the colony.”  This does not fit a model of a 
few individual eggs or caterpillars having been accidentally introduced on plants from 
elsewhere and subsequently building up a local population.  Rather, it better fits a 
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model of a newly introduced, relatively large migratory adult population suddenly 
arriving in the spring. 
 
CONCLUSION 
 
Historical evidence suggests that the most likely source of the Australian monarch 
population were from large, well-established populations in Vanuatu and New 
Caledonia.  Natural dispersal by the butterfly along the prevailing trade winds is likely 
to have seen a population establish in Australia at some point, however, a scenario 
that fits the historical records better is that a substantial adult population was carried 
to Australia on winds associated with cyclones that hit the Queensland coast in early 
1870.  In the spring of that year these butterflies then migrated down the coast where 
they caught the attention of entomologists and collectors in South-east Queensland 
and far northern NSW.  Further movement over the next 16 months took them as far 
south as Melbourne. 
 
Use of historical records, as we have done here, can never give conclusive answers.  
They can, however, be used to help create hypotheses that may be more amenable to 
direct testing.  For example, determining a genetic relationship between monarch 
populations in Australia and New Caledonia is testable and may at least help identify 
the source populations. 
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